The idea of targeting unconscious or implicit processes in psychological treatments is not new, but until recently it has not been easy to manipulate these processes without also engaging consciousness. Here we review how this is possible, using various modern cognitive neuroscience methods including a technique known as Decoded NeuralReinforcement. We discuss the general advantages of this approach, such as how it can facilitate double-blind placebocontrolled studies, and minimize premature patient dropouts in the treatment of fear. We also speculate how this may generalize to other similar physiological survival processes.
Introduction
Conscious emotions are generated by complex networks in the nervous system [1 ,2] . Some of the key structures in this network, like the amygdala, influence behavior and physiological responses important for survival [2] . According to one influential framework known as the higherorder view, much of these brain processes are unconscious, unless they are monitored or meta-represented by some higher-order processes [1 ,3,4,5] . Although still debated, this higher-order perspective has gradually gained some empirical traction. Our goal here is to discuss its various clinical implications. We will use fear as an example, to focus on how the principles of psychotherapy may be applied to the unconscious physiological components underlying fear processing. We end by speculating how these perspectives may generalize to other survivalrelated physiological circuits.
Targeting the unconscious: why would it work?
Humans evolved in a complex environment where the timely production of defensive responses could often be a matter of life and death. As a result, fixed and rapid survival reactions such as fighting, fleeing or freezing are response strategies that greatly favored survival [6, 7] . While seemingly simplistic, these behaviors involve complex neuronal networks for the detection of threats and for the production of appropriate defensive reactions. Some of these behaviors have been suggested to occur automatically [6, 7] without requiring the conscious awareness of the relevant threat.
Various methods have been employed to dissociate between conscious and unconscious processes in the brain [4, 8 ] . Specifically, in the case of fear [10], unconscious stimulus presentations have been shown to increase physiological reactivity [9] [10] [11] [12] [13] [14] [15] [16] and to affect behavioral outcomes [17] [18] [19] [20] (but see [15, 21] ). Functional magnetic resonance imaging (fMRI) studies have shown that the amygdala, a central structure in the survival/ defensive circuit [2] , is one of the key regions activated during unconscious fear perception (for a review, see [22] ). Importantly, these findings indicate that, without consciousness, some critical regions associated with fear may not be implicated. These include higher-order regions such as the prefrontal cortex (ventromedial [vmPFC], dorsolateral [dlPFC], dorsomedial [dmPFC] , and orbitofrontal), the anterior cingulate cortex, and the insula (although, see [23-25] ). These regions were associated with conscious fear perception as they are notably involved in the successful treatment of specific phobia [26] [27] [28] , panic disorder [29] [30] [31] , generalized anxiety disorder [32] , obsessive-compulsive disorder [33, 34] , posttraumatic stress disorder (PTSD) [35, 36] , and social anxiety [36, 37] . This dissociation between conscious and unconscious processing is in line with the previous literature indicating the importance of prefrontal regions for consciousness [4,8 ,38 ].
